SUMMARY -One of the methods that have been used to encourage student refl ection skills is scientifi c writing. Th e purpose of this article is to discuss implementation of obligatory study topic with the main objective to increase the skills of scientifi c writing among students of Bachelor Nursing Curriculum and its relation to scientifi c publishing volume of Bachelor degree students from the University of Dubrovnik. By searching the local rank database called HRČAK, data were collected on publication volume of the Bachelor course students at the University of Dubrovnik from 2010 to 2014. Articles published in the Croatian medical journals in Croatian language were identifi ed. Sixtysix students published 35 articles, alone or with co-authors. Two (6%) articles were written by a single author. Among co-authors from the nursing profession, those with associate degree in nursing (20%) predominated, followed by medical doctors and anthropologists (25%). Th e total number of authors was 95, and the share of papers published in Croatian language was 100%. Th e body of published articles increased from 2012 to 2013 by 14%, and then from 2013 to 2014 by 113%. For future investigations, closer insight into novel approaches is needed to encourage nursing students to increase their scientifi c productivity, especially in English language. In order to enhance international visibility of Croatian nursing authors, academic members of the Croatian scientifi c nursing community should fi nd additional tools to upgrade scientifi c productivity of the Croatian nursing authors.
Introduction
Th e nursing profession in Croatia recognizes traditional route to become a doctoral degree nurse (PhD): Associate Degree in Nursing (AD) programs to Bachelor of Science in Nursing (BSN) program and a diploma program off ered at fi ve-year colleges and universities, Master of Science in Nursing (MSN) off ering two-year diploma course, and doctoral programs off ering three-year program at senior colleges and universities 1 . Graduates from all these programs sit for the Croatian Nursing Council (CNC) examination for registered nurse (RNs) certifi cate, which measures minimum technical competency for the nursing practice level.
Currently, 4086 nurses are enrolled in 14 RN to BSN and two BSN to PhD programs off ered at high schools and universities throughout Croatia. From 2007 to 2013, enrollments in AD to baccalaureate programs increased by 11% as the fi fth consecutive year of enrollment increase.
Scientifi c writing techniques are not currently part of the standard 16 Bachelor nurse education curricula in Croatia. As a result, BSN students are not able to properly incorporate scientifi c writing skills into everyday practice, making them less competitive with medical doctors, and more importantly, with members of the international nursing communities [2] [3] [4] . According to the rules of the Croatian colleges and universities, when nurses have acquired the BSN level of education, they must be able of independent publication of scientifi c articles 1 . According to previous studies stating that students who published articles prior to acquiring the degree must be considered as having proved their scientifi c potential [5] [6] [7] , we conclude that BSN students have to be trained in publishing scientifi c articles during the study. In order to overcome a number of impediments that BSN students are facing while looking how to get engaged in scientifi c writing [8] [9] [10] [11] , the University in Dubrovnik (UNIDU), Croatia, included scientifi c writing as a mandatory course in the Bachelor nurse curriculum fi ve years ago. Th e aim of the present study was to determine the number and relationship of the articles published by all UNIDU BSN students of the last six academic generations in Croatian scientifi c journals before and after the introduction of scientifi c writing as a mandatory course in the baccalaureate program.
Material and Methods
Th e study sample included 149 BSN students at UNIDU from the beginning of the BSN program in 2007 until 2013 (six academic generations). Data were collected on the following parameters: authors (number, gender, level of education and academic title); article type (original research, technical, review and brief communication); and cited references (number and type). Bibliometric analysis was performed using the local database HRČAK. No ethical approval was needed.
Collection of bibliographic data
In order to improve accessibility and visibility of Croatian journals, the Croatian Information and Documentation Society launched the HRČAK digital platform in 2005. HRČAK means hamster in Croatian. It is a free platform for Croatian open-access scholarly journals, which has expanded its archives from the initial three to the current 356 periodicals, with more than 111,000 articles listed, including 105,873 full-text items for open access 12, 13 . More than half of the archived journals in the fi eld of science, technology and medicine are published in English only, and the majority of journals (76%) have international editorial boards 13 . Topics covered by the portal range from biomedicine and natural sciences to humanities and social sciences. Th e readers and authors can easily fi nd links to the journals and articles of interest by searching in alphabetical order or by scientifi c area 14 . HRČAK also allows to search within the journal papers by author, title and keywords. Th e portal calculates detailed statistics for indexed journals, which is updated at the beginning of each month. Statistics cover journals webpage visits (home page, issues, single article and bibliographic records) and full-text (PDF) downloads. Interested readers are referred to the respective website for further information (www.hrcak.srce.hr).
Offi cial lists of names of the six generations of BSN students were obtained from the UNIDU offi cial records. Document (article type), Author and Affi liation search was used as a searching tool.
First, author index in HRČAK was searched by each of 149 names of BSN students. From the results obtained, papers published in Croatian language were singled out fi rst. For titles of these articles in English, there is a note that full text is published in Croatian language.
Second, we wanted to fi nd out whether introducing the BSN program at UNIDU had refl ected in the number of publications (co)authored by nurses. More specifi cally, we investigated the structure of graduate education of all authors of published articles where a nurse was one of the co-authors.
Results
Th e BSN students published articles in four Croatian scientifi c journals, as follows: Nursing Education Magazine; Croatian Journal of Public Health; Child, Kindergarten and Family Journal; and Sestrinski glasnik/Nursing Journal. Th e analyzed material included a total of 28 volumes, 83 issues, 644 articles and 2514 pages. Th ere was no article published in international journals.
Journal analysis
Th irty-fi ve articles were published in 4 journals, and all articles were published in Croatian language. Most articles were published in Sestrinski glasnik/ Nursing Journal (Table 1) . In order to analyze scientifi c fi elds of the journals where the articles appeared, we used the list created by Popescu 15 . Two journal titles had one discipline attached and another two journals had two disciplines from social sciences (Anthropology and Public Health). Journal titles, International Standard Serial Number (ISSN), number of volumes, issues, articles, number of pages and cited references analyzed are shown in Table 1 .
Address analysis
Th e main problem in identifying a scientifi c institution is its address, depending on the structure of the address itself. In the HRČAK database, addresses of all co-authors are listed on the top of the article. In 35 analyzed articles, there were 60 addresses of institutions. Detailed check of each address showed one of the authors coming from UNIDU to be defi nitely confi rmed in 48 cases, whereas the remaining 12 author addresses were from diff erent institutions.
Address structure
Th e UNIDU affi liation was stated in 48 (80%) addresses, whereas 12 (20%) addresses did not mention university affi liation at all. Due to partial employment in diff erent institutions, 14 addresses stated two institutions. Th e same authors were found sometimes to state one and sometimes another institution.
Author analysis
A total of 95 authors cooperated on 35 published articles, and total number was achieved by adding the number of authors per article. Th e analysis confi rmed that most of the articles had three or more authors (n=27; 77%), followed by two authors (n=6; 17%), and one author (n=2; 6%). Th e maximum number of authors in one article was ten and total number of authors was 95. Th e mean number of authors was 4.4 (Tables 2 and 3 ).
Co-authorship
All 35 articles had at least one author from UNI-DU, and so did 3 single-author articles. Analysis of each article revealed often co-authorship inside the UNIDU (32 articles; 91%). Th irty-one (89%) articles were published in cooperation with scientists from other Croatian institutions. Th ere was no cooperation with scientists from foreign scientifi c institutions. Th e data collected revealed most of the students to come from clinical environment. Th e articles were written by 66 BSN students/authors, 88% of them female. All coauthors (100%) were from Croatia, indicating inadequate international collaboration. Less than one-quarter (23%) of the UNIDU BSN students having published articles before or after graduation were listed without a title indicating their undergraduate education.
Among 50 co-authors from the nursing profession there were 10 authors with AD, 37 with Bachelor degree, two with MS degree and one with PhD. Only three co-authors were from medical profession (MD), and six were from other specialties (anthropology, education and philosophy). All 35 articles were authored by at least one author from UNIDU, as well as 3 single-author articles. Of all co-authors, academic appointment title was listed by three co-authors, of which one had the highest scientifi c rank and two were research fellows. Only two nurses with graduate education possessed an academic appointment title.
Author structure and number of co-authors are shown in Table 4 .
Analysis of references
According to HRČAK, out of 35 articles there was 1 without references and a total of 303 references were used in 34 articles. Th e structure of references was as 
Analysis of article volume
Overall structure of article type was as follows: 24 technical (professional) articles, 5 research (scientifi c) articles and 6 brief communications. Interestingly, there was no review article. Nevertheless, we found the percentage of technical articles to have gradually decreased, while the share of research articles was slowly increasing during the 5-year period. Study results showed that scientifi c productivity of UNIDU BSN students before the introduction of scientifi c writing as mandatory course in the BSN program was zero. After the course had been introduced in 2010, the number of published articles increased by 133% in the academic year 2011-1012, by 14% in the academic year 2012-2013, and by 113% in the academic year 2013-2014 (Fig. 1 ).
Discussion
Bibliometric research should represent an exact fundamental for comparison of certain scientifi c communities, but it is often that, in an attempt to compare the results, problems arise due to the fact that diff erent variations of databases are being used. Our database search yielded 60 addresses, 48 of these defi nitely confi rmed to represent UNIDU. Analysis showed that many articles failed to follow the principle of hierarchy in the address structure (university, institution, and department). Some addresses were incomplete, lacking one or two elements of the structure. If we want to increase visibility in the global scientifi c literature, we must pay more attention to formal identifi cation of the authors, institutions, university and country.
Analysis of the number of articles per year and article type showed the number of articles to have increased since 2010. It can be supposed that it was caused by introducing scientifi c writing as mandatory course in the BSN study program. In 1997, the Ministry of Science and Technology of the Republic of Croatia issued the Minimal Conditions for Election in the Scientifi c Vocations (Offi cial Gazette 38/97) 16 . Th ere are two basic criteria for evaluation: an article published in a journal with international peer-review and indexation of the journal, i.e. article indexed in Current Contents and/or other bibliographic databases. Since this regulation moves the importance from the quantity to the quality, we do hope that we shall witness further increase in the number of articles published in domestic and international journals.
Th e share of papers published in Croatian language was 100%. Analysis of the journals showed that 35 articles were published in 4 journals, most of them in SG/NJ (22 articles, 39.9%). In our opinion, the reasons were lacking familiarity of work with editorial manager submission software and easier correspondence with editorial offi ces of domestic journals indexed in global secondary databases.
Th e main objective of the study course is that students must publish at least one scientifi c article in a Croatian or preferably in international scientifi c journal. Th e main reason for such approach is that each student must strive to reach the criteria for further studies at MSN and PhD degree programs 17, 18 . For better understanding of the outlined approach, it is necessary to present results from the previously conducted research by Sambunjak et al. 19 . Th e fi ndings reported by this group of authors from Split, according to which clinical guidelines, narrative review articles and translations of valuable articles from the world literature are the preferred contents of scientifi c biomedical journals published in Croatian language, were not confi rmed by our analysis. Namely, the articles published in the four investigated journals represented in the local database HRČAK for years, made up 100% of papers published in Croatian language, including 31% of original scientifi c papers, 25% of clinical observations, no reviews, and 10% of brief communications.
During the study period, the total number of published articles was 644. Th e articles published by BSN candidates in the Croatian Journal for Public Health (CJFHP) accounted for 4%, in the Child, Kindergarten, Family (CKF) 2%, in Nursing Education Magazine (NEM) 10%, and in Sestrinski glasnik/Nursing Journal (SG/NJ) 7% of all published articles.
If we want to increase visibility in the global scientifi c literature, we must pay more attention to formal identifi cation of the authors, institutions and universities.
Th e mean number of published articles slightly grew from 2010 to 2014. It can be supposed that it was to a great extent owing to the introduction of mandatory course teaching skills of scientifi c writing in the last year of the study program.
Analysis of each article showed frequent co-authorship within the University of Dubrovnik (12 articles, 34%), and somewhat more often with authors from other Croatian institutions (23 articles, 66%).
Some notes may prove helpful for future investigations. Special attention should be paid to the specifi c Croatian system of person identifi cation (mostly women) with two family names that are too often cited in a wrong way.
Th e presented results on scientifi c productivity of the UNIDU BSN students could be compared with the results of other universities in the world, as well as with other Croatian institutions, in order to fi nd new approaches to upgrade awareness of the importance of scientifi c writing. Future investigations should bear in mind that nursing original research papers published in Croatian language must not become an anachronism 1 . Th e importance of scientifi c communication in mother tongue, because of the infl ow of information in the system of nursing education and for their fl ow through the local communities of health care system, should not contribute to the process of marginalization of publishing in mother tongue versus English language.
At the same time, the Croatian scientifi c nursing community must make big steps to increase scientifi c productivity at the international level in order to increase international visibility of the Croatian nursing authors.
